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o= yepd 4 rf. o] = HY¢%E FA A (Maximum likelihood
estimate : m.l.e)& YEHATE

of @< 7IWoew ZF AMEFE oA FHA AxFo] TG ol oid
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A A% &3 (dominance genetic value, d)¢ 7FHA Fx7 & 3 (additive
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3.3.4 71=X]

§ e n 7k
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i WA A=) n7hA o
o] AR o] A 7t

P(GC,|x) = nP(GCg)f(tmm Gec,)

S P(GC,)f(trait] GC,)

Foll A §-2=m] 7o) 313

Teths 7MY @

=
=
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=
=

HER f(trait| GC,)E N(p, 3,)
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exp[— 5 (Yy— tg) D0 (Y — 11,) "]

D[ =

. 1
f(trait]| GC)) = —
7 (2m)m ',
g

o

ol W] 4" & (XTI X)X D 5ty 2 FaAY Xe 12 748" mx]
AuE7E
RE bed 14 T £F nolgta sW P(GC,) =1/nom Aus

P(GC,)sk f(trait| GC,) o] 3t olgste] 2t HA4 T4 et 7FExE 7

g % g

3.3.5 ¥ AHZFFA A E(informativeness index)

= = 1
o] ARFEA

i WA S 04 FAe £E arkAen @ o, i owA g
Auppel 14%

n7bA e 1A TN A7 AsE R $mw)
Zl

o A=
L

A 2 fo] 7teAE w3 @ & #goez AtH

e ohelel o] e & gk,

A

g3tel T | WA AR Auz

Ei(xgl x, model) = 22 [lnLLg— lnLNg]P(GCgl x)

g=1
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A4 AARRE o|&FT ARIFTEAY FA

4.1 A= WY

4.1.1 _g._)do A X ].ta og:x—l‘dé]g] )‘\jE_l}

AEBAAS FAAATAHAA Fh1E AR ARE o] &ste] ARFEA
A EE AXLsth, 21542 ApoE(Apolipoprotein E)¢F AGT(2)E AF&3iT)
AGT(2) A= angiotensinogenol® ¢ AA 7| 5S 243
Abakr] wiiEel AGT(2)7F #eadste™ g 2 A S st
HA e, ApoEe EISA A Al wojgithar A 2l

T o0l EAFAA F ApoEx 19914 A A ek FHAE E2, ES,
E4¢] Al 7FA dHe] ti"HFdAxE 7P dew, +d%S E2/E2, E3/E3,
E4/E4, E2/E3, E3/E4, E2/E4 ©] 6714 FEE 7FIH ©] T E4 tidFdx=

7R Abshol 1Al @2 Abgrel wlE] WAt SO AduA Al 2 99

o df o] A" A2 vl 7HAE ol

JES F ZY 2H E(total Chlesterol; Tchol), ZEE X¥tW(high density

S

lipoprotein; HDL), A% AW (low density lipoprotein; LDL), <4d*]4t

(triglyceride; Tg) ©]t}.
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=

3. EAGAA ApoEe] AREA

BMI HDL LDL Tchol Tg
7HAl 5 308 254 240 306 306
241 (%) 293(0.95) 244(0.96) 230(0.96) 290(0.95) 290(0.95)
3AI (%) 15(0.05) 10(0.04) 10(0.04) 16(0.05) 16(0.05)
M4 1218 968 917 1210 1211

%) 623(0.51) 496(0.51) 466(0.51) 616(0.51) 617(0.51)
(%) 595(0.49) 472(0.49) 451(0.49) 594(0.49) 594(0.49)

B 22 1164 898 852 1154 1156

& A% 350 245 230 344 345

of 2} -of 24 A 107 73 73 108 108

s A2 Al 77 52 48 75 75
2 ¥ el 166 120 109 161 162
ZR R - 60 32 34 64 64

e 55 22 21 53 53

Al 9 2 2 9 9




=

4. ZAFHA AGT(2)9] A= 5A

AGT(2) BMI HDL LDL Tchol Tg

7HAl 183 133 122 179 179
2411 (%) 168(0.92) 122(0.92) 113(0.93) 166(0.93) 164(0.92)
3AI (%) 15(0.08) 11(0.08) 9(0.07) 13(0.07) 15(0.08)

b 760 537 488 735 745

(%) 394(0.52) 278(0.52) 239(0.49) 379(0.52) 385(0.52)
(%) 366(0.48) 259(0.48) 235(0.51) 356(0.48) 360(0.48)

52 2} 748 518 460 720 734
A 236 149 127 225 232
Az o] 2} o 2} A 70 44 44 67 70
HA - A A 53 30 21 50 51
nox ol 113 75 62 108 111
ZRE-EY 60 36 30 52 60
A& 55 24 19 48 53
ARE 9 2 2 9 9
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A AEA7F 23hd MRS FLE s did 2E e

A2 7ol 23 JHARER wHEo] A, JHAAtR ] frd A 7ol Bdd
d HEIT Fo, 7559 BD 3ES o] &8t 74 7k frdA A
PHL ARk At olF o] gste] 7} bR RE A4 T4

oM Aol HATE ANE Wel FEek uEA ¢ He fmue gdz
O Fa o AREAT FAYL NS F AEAE FE W FA

A AN S ol &8sty 7 VSR AR S AlAbsEith AGT(2)e] A

p=0.183833, ¢=0.816167, d=0, r=10.2
AT

R(http://www.r-project.org) 2.2 A T2z S 3o, IBDAH
= T5st719ls) RO KINSHIP ghelB gl & o] &3atalnt. 2t 75§34 4
o] IBD L= SOLAR(by Blangero et. al.,
http://sfbr.org/sfbr/public/software/solar/inde x.htmD)E o]&3}e] A3 o
1w, SAGE 5.0 (http://darwin.cwru.edu/index.php)< &3l HA| 7}59] A3
2 AR pEA R digk A48 AT

o WS BHFAATE =AM ] A9 FHREN AR BECl M ARSI

R

ot
o
fu
i
N
N
I
g
Sh
l-‘>'
ox
Sh
tlo
)
l-‘>'
_OL

dol & 7FEAERS s e 29 540 ok 454 ApoE AR
=l

% 2abg 499 240 7}

ZARRS Adste] BAFAAE BF ASNZ AdAGe W] JuFEA

ARFE T 2 ARE =02 A9 20%9 39 20%9 71EAR Z el A

ZAME FAFHAA ARE o]&3le] duAd A4S At BMI, HDL, LDL,



Tchol®] YA FAS o] &siditt. FEE T 4A7HAI7} obd t& 7HAIZHelM =

AR AR7F B2 Tge ol&sto] 3% 7HAMEFH 80 7HA9 =

Ao = Q= ARFEE WFety] fste] AAAE AFARAD

o AEE o] &Y. o] ABdle AFAAY] AT RS THA

el FHEAR o] Folxl 1071 3ol ARITEA ARE VIELE 9

10% 3+l 10%9] 3= 20702 7HAAl s S F&3). 207
zZvo] 9o dA#Agd FAES Aldste] ARITEAG AR7F el &Sk JHAek

o
o
Sslol etz AN Angel ol QA HAsT FAE g o

AN A=,
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4.3.1 ARFTEARS ol &3 7HA Ad

RS 9o AR FAH T EAFAAN Bal $A% JRE A3 g
L AARE o8] AREFRA ARE ANAAT. F AR T AL B
A7E AR Adegien, 43 A% AR o & BA ed AA F

1207 16671HA19] &4& Al Y. 2 Fdddd gist aok2 [ 54 g2l

L= p=0.499 o8 FEY WIS & HolE HAF =

7H A5 RIRi <y LOD
BMI 9 20% 33 0.667+* 0.2632
(23.3143.33)a 39 20% 33 0.210% 0.0000
HDL A9 20% 24 1.000% 0.6948
(45.85+11.80) a9 20% 24 0.300% 0.0000
LDL 49 20% 20 1.000+ 0.9110
(118.80+39.27) 39 20% 20 0.224 0.2343
Tchol A9 20% 32 1.000% 0.7866
(194.39+44.5) 39 20% 32 0.183 0.1040

a2 (ALt HZdAD
* p-value < 0.05
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Azre] ARE ol &3t e AHITEAS] AR %t AAE d¥d AolE Hol
ARk, AEe] w9 A0 FARE A mole AL AU olF wHoR 7}
A A Ass T AHIFEAY AxE TIESdTh A AHEE ARe
kel 3 3., X 4.914 A€ Fed 225 &8ssl of AR
ARE 7H THAeE B2 AR A Abe] ASAE VR V), ek E w2

10% 3t 10% &8t 7HAE F=8 2h2F 491 10%2F a+9110% = e gt 2
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LOD %t Tchol9] &9 10% 4 el 5.76942] 29 vl §lAA R T
FAFAAME F9 10% &3t 1wo] 39 10%° 438k 15Xtk LOD #t

o] =55 9l st 4= 9t} Tchold 2% 19 5.914 Tchole] ABZFEA A%

o
)

FAFAAG AGT@NA 2 FHGAE sl Aund, AuFEAd A ®7t
39l 10% &3k 152 39 10%0] &3k 1ol vls] AAHoR Pt
77 d Be Aoz yegon HFAUTE o B2 Ao2 HoA=1 ApoE
A A9 FA13 dHE mAdva g £ gk A 9o HRFEANHNE
ApoEXRTE th7] w2 3hs 7Hxl7] wiitol LOD#E diAd o= vl Adshele A
o]& At} SOLARE o]&3te] EXA3 #4d&(heritability)® I 2o sl
A& ApoERl 99t 2w U2 A4S wBd fdEe A 0dd Ed
ApoEdl HlaiA AGT(2)9] 49+ a9 10%0M% FAE&o] o AL FA=
7H S HAA e BE Bl 3 5 AT SHAIRE ApoES} RERIA| R A9
10%°l 43k 152 3k9) 10%0] &3t gl vls] diA &0 won o
T AR E 9% A¥E BT LOD #2 EE FAF A 49 10%
o &3t 2Fol 9 10%° &t aFET =A UskAT 38 dE @S U
EftA] 2% ket

ol A¥E AEs| BnH, 4
A AEFEAA AER BFT o xxe Aol &= Fol 1¥A &

SR AT FANA O
ATH HZE A7 24T o] o
1
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%6 AP HAEH T (xxmTHAD)
ApoE AGT(2)
A9 10% 3F9110% A9 10% 319 10%

BMI 22.69(£3.56) 23.19(£3.63) 23.26(£3.42) 21.93(3.45)
HDL 47.74(+£12.87) 49.12(£11.91)  45.96(£11.70)  46.0(+£10.85)
LDL 115.98(%£32.42) 117.29(£29.76) 117.22(+£32.74) 115.62(%£32.68)
Tchol 182.67(£34.74) 193.96(£40.16) 188.48(£36.67) 205.63(£49.13)
Tg 125.81(£100)  140.46(£94.28) 158.0(£173.27) 149.08(+158.21)

— — BMI HDL - - - -LDL

Tchol Tg

HESEH
&~ (¢}
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ARSI A

==
il

o]&3% 4

21 A3}(ApoE)

FHER ZHAs BAE ST FI A FAE LOD
BMI 749 10% 30 6.20(2.30) 2.43(0.50) 0.4750988: 0.4106
ak9 10% 30 3.90(0.44) 2.00(0.00) 0.0763999 0.0000
HDL 7%l 10% 25 5.48(2.26) 2.28(0.21) 0.8588119+ 0.0693
a9l 10% 25 3.44(0.42) 2.00(0.00) 0.0000000 0.0000
LDL 9 10% 24 5.21(1.59) 2.33(0.70) 0.9389982+ 1.2380
a9l 10% 24 3.67(0.92) 2.04(0.24) 0.0000000 0.0000
Tchol 7391 10% 30 6.27(2.27) 2.43(0.50) 0.7087675% 0.0187
a9l 10% 30 3.73(0.96) 2.03(0.03) 0.0000000 0.0000
Tg &9 10% 30 6.23(2.18) 2.40(0.50) 0.5376780x 5.7694
ak9 10% 30 3.57(0.53) 2.00(0.00) 0.0000000 0.0000
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% 8. ARFTEA ARZE oL AW A HAIAGT(2)
484 EF BHtESF BAAdE +AE LOD
BMI A 10% 18 6.17(2.66)  2.44(0.51) 0.6897246+ 0.0228
a9 10% 18 4.50(0.98)  2.06(0.24) 0.0000000 0.0000
HDL A% 10% 13 6.23(2.17)  2.53(0.52) 0.4380287x 0.0637
a9 10% 13 4.15(0.99)  2.00(0.00) 0.2368627 0.0000
LDL 4% 10% 12 5.67(1.56)  2.33(0.49) 0.7358373x 0.0825
&9 10% 12 4.00(0.95)  2.08(0.29) 0.1711325 0.0000
Tchol ¢l 10% 17 6.65(2.50)  2.47(0.51) 0.6252775+ 0.1973
a9 10% 17 3.82(0.81)  2.06(0.24) 0.2590384 0.0000
Tg A9 10% 18 6.56(2.57)  2.56(0.51) 0.5369100 0.0000
39 10% 18 3.94(1.66)  2.06(0.24) 0.0000000 0.0160
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ABSTRACT

A Study of Informativeness based on Pedigree
Data for Quantitative Trait Locus

Linkage Analysis

Lee, Soo Ok

Dept. of Biostatistics and Computing
The Graduate School

Yonsei University

We study pedigree selection to raise power and reduce time and
expense in quantitative trait locus(QTL) linkage analysis. The method
allocates a quantitative index of potential informativeness to each pedigree
on the basis of observed trait scores and an assumed true QTL model.
Therefore any sample of phenotypically screened pedigrees can be easily
rank-ordered for genotyping. This index represents the weighted sum of

Xz test statistics that would be obtained given the observed trait value

over all possible pedigree genotypic configurations. Each configuration is
weighted by the likelihood of it occurring given the assumed true genetic
model. We applied our methods to the data from a cardiovascular genome
center and calculated informativeness index at every pedigree. And the
pedigree that have high index of informativeness have more possibility of

detection in QTL linkage analysis.

Key Words : Quantitative trait locus, pedigree data, Linkage analysis,

Informativeness, Variance components
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